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PURPOSE: To provide an apparatus for recognizing the 
shape of an object to be measured and a method 
therefor with a relatively simple structure. 
CONSTITUTION: In the case of free fall of a master 
article in a moving path, an output signal from a sensor 
means is amplified by an amplifier and undergoes an 
A/D conversion. The results are subjected to an 
arithmetic processing and are stopped to measure the 
master article (step S1). Upper and lower limit values are 
set for a master data to set judging conditions (step S2). 
The falling of an object to be measured is started (step 
S3). With the falling of the object, an output of a sensor 
means undergoes an A/D conversion at a fixed time 
interval and data is stdred into a memory of a control 
means (step S4). Measured data and the master data are compared and analyzed to perform 
a judgment based on the judging conditions (step S5). A judgment of propriety is performed 
based on the results of the judgment (step S6). Rejected products are discharged from a line 
(step S7). Abnormality items of the rejected products are shown on a display device (step S8). 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the shape-recognition equipment of the device under test characterized by to provide the 
sensor means which consists of a photogenic organ arranged so that the moving trucking which moves a 
device under test in the fixed direction, and the moving trucking of a device under test may be inserted, 
and an electric eye, the A/D-conversion means which carry out A/D conversion of the signal outputted 
from a sensor means when a device under test passes moving trucking at the rate of about 1 law, and the 
control means in which carries out data processing based on A/D-conversion data, and a device under 
test carries out shape recognition. 

[Claim 2] Shape recognition equipment of the device under test according to claim 1 characterized by 
carrying out operation / comparison processing of both the data including a memory means to store a 
master article and the A/D-conversion data of a device under test in said control means, 
[Claim 3] Shape recognition equipment of the device under test according to claim I characterized by 
having arranged two or more sets of said sensor means so that the moving trucking of a device under test 
may be inserted. 

[Claim 4] Shape recognition equipment of the device under test according to claim 1 characterized by 
coming to constitute the moving trucking of said device under test from a tube-like object, and carrying 
out free fall of the inside of a tube-like object. 

[Claim 5] For a laser component and an electric eye, a photogenic organ is [ said sensor means ] shape 
recognition equipment of a device under test according to claim 1 with which it is characterized by 
being a" CCD component. 

[Claim 6] The shape recognition approach of the device under test characterized by including the step 
which carries out A/D conversion of the signal outputted [ device under test ] by the step moved in the 
fixed direction, and migration of a device under test from a sensor means in between the sensor means 
which consist of a photogenic organ and an electric eye with a fixed time interval, and the step in which 
a device under test carries out shape recognition by carrying out data processing based on A/D- 
conversion data. 

[Claim 7] The shape recognition approach of the device under test according to claim 6 characterized by 
arranging two or more sets of said sensor means so that the moving trucking of a device under test may 
be inserted, carrying out A/D conversion of the output signal from each sensor means, and carrying out 
data processing based on the translation data. 

[Claim 8] A master article is moved in the fixed direction for between the sensor means which consist of 
a photogenic organ and an electric eye. After carrying out A/D conversion of the signal outputted from a 
sensor means and storing in memory by using the operation data based on A/D-conversion data as 
master data, A/D conversion of the signal which is made to move in the fixed direction between sensor 
means, and is outputted from a sensor means in a device under test is carried out. The shape recognition 
approach of the device under test characterized by recognizing the configuration of a device under test 
by storing in memory by using the operation data based on A/D-conversion data as work-piece data, and 
carrying out comparison processing of both the data. 
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[Claim 9] The step which measures the configuration of a master article based on the signal which is 
made to move a master article in the fixed direction between 1 set or two or more sets of sensor means 
which consist of photogenic organs and electric eyes, and is outputted from a sensor means, The step 
which uses the shape-measurement data of a master article as master data, and sets up criteria based on 
this data, The step which measures the configuration of a device under test based on the signal which is 
made to move in the fixed direction between sensor means, and is outputted from a sensor means in a 
device under test, The shape recognition approach of the device under test characterized by including the 
step which compares and analyzes master data and the work-piece data based on a device under test, and 
is judged based on criteria. 

[Claim 10] The shape recognition approach of the device under test according to claim 9 characterized 
by carrying out free fall of a master article and the device under test for between said sensor means. 
[Claim 1 1] The step to which the measurement step of the configuration of said master article sets the 
initial value of a sensor means, The step which sets up a trigger level, and a master article are moved in 
the fixed direction to a initial value. The shape recognition approach of the device under test according 
to claim 9 which carries out A/D conversion of the signal outputted from a sensor means with a fixed 
time interval, and is characterized by including the step which adds the A/D-conversion data 
corresponding to the signal from each sensor means for every fixed time interval, and is stored in the 
data area for a master. 

[Claim 12] The step to which the measurement step of the configuration of said master article sets the 
initial value of a sensor means, The step which sets up a trigger level to a initial value, and the step 
which carries out A/D conversion of the signal which is made to move a master article in the fixed 
direction, and is outputted from a sensor means with a fixed time interval, The step which stores all the 
A/D-conversion data below a trigger level in memory, The step which adds the A/D-conversion data 
corresponding to the signal from each sensor means for every fixed time interval, and is stored in the 
area for the work-piece sum total, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the shape recognition equipment and its shape 
recognition approach of a device under test, and relates to the shape recognition equipment with which a 
configuration can recognize and measure the configuration of complicated anomaly-like components 
continuously well like especially wire harness, and its shape recognition approach. 
[0002] 

[Description of the Prior Art] In this conventional seed anomaly-like component, wire harness is 
constituted, as shown in drawing 16 . In this drawing, 1 is wire harness and the 1st two independent 
terminal 4 in one edge of the 1st and 2nd lead wire 2 and 3 The 2nd terminal 5 is connected to the other- 
end section of the 1st lead wire 2, and the socket 6 is connected to the other-end section of the 2nd lead 
wire 3, respectively. The 2nd lead wire 3 is equipped with the sleeve 7 of a minor diameter with thermal 
resistance, the 1st lead wire 2 and sleeve 7 are equipped with the sleeve 8 of a major diameter with 
thermal resistance, respectively, and it is constituted. 

[0003] Usually, therefore, this wire harness 1 is manufactured by assembling in order the components 
supplied from various kinds of components feed zones prepared along the work line by handicraft. Not 
only inspection efficiency is low, but after manufacture has the problem that sufficient inspection 
precision is not acquired, although it is inspected whether wire harness 1 is normally manufactured by 
viewing. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, in order to solve such a problem, the shape 
recognition equipment which recognizes the configuration of wire harness 1 is proposed by photoing 
with a camera the wire harness 1 which flows a work line, and carrying out the image processing of the 
photography data. 

[0005] According to this shape recognition equipment, lack of the components in wire harness 1 etc. can 
be checked easily, and inspection of whether it is manufactured normally can be carried out well in 
comparison. 

[0006] When flowing the work line and the lap has arisen on components although all the components in 
the visual field of a camera are photoed, a photograph is not taken with a camera but it becomes 
impossible however, to perform shape recognition like wire harness 1 by what has a complicated 
configuration, therefore - since many, so that the number of processed data is markedly alike, precision 
not only cannot expect a good high inspection of soundness, but processing speed is slow and working 
capacity is expected compared with a visual activity -****- there is a problem of not being 
improvable. 

[0007] So, the object of this invention is to offer the shape recognition equipment and its shape 
recognition-approach of the device under test which can measure and recognize the configuration of a 
device under test often [ precision ] and efficiently by the easy configuration in comparison. 
[0008] 
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[Means for Solving the Problem] Therefore, the moving trucking which moves a device under test in the 
fixed direction in order that this invention may attain the above-mentioned object, The sensor means 
which consists of a photogenic organ arranged so that the moving trucking of a device under test may be 
inserted, and an electric eye, The A/D-conversion means which carries out A/D conversion of the signal 
outputted from a sensor means when a device under test passes moving trucking at an almost fixed rate, 
The control means in which carries out data processing based on A/D-conversion data, and a device 
under test carries out shape recognition is provided. Invention of the 2nd of this invention It is what 
carries out operation / comparison processing of both the data including a memory means to store a 
master article and the A/D-conversion data of a device under test in said control means. The 3rd 
invention Two or more sets of said sensor means are arranged so that the moving trucking of a device 
under test may be inserted. The 4th invention It comes to constitute the moving trucking of said device 
under test from a tube-like object, free fall of the inside of a tube-like object is carried out, and 5th 
invention is characterized by having constituted the photogenic organ from a laser component and 
constituting an electric eye for said sensor means from a CCD component. 

[0009] Moreover, the step which moves a device under test in the fixed direction for between sensor 
means by which invention of the 6th of this invention consists of a photogenic organ and an electric eye, 
The step which carries out A/D conversion of the signal outputted by migration of a device under test 
from a sensor means with a fixed time interval, It is characterized by including the step in which a 
device under test carries out shape recognition by carrying out data processing based on A/D-conversion 
data/ The 7th invention It is characterized by arranging two or more sets of the account sensor means of 
beforehand so that the moving trucking of a device under test may be inserted, carrying out A/D 
conversion of the output signal from each sensor means, and carrying out data processing based on the 
translation data. 

[001 0] Moreover, invention of the 8th of this invention moves a master article in the fixed direction for 
between the sensor means which consist of a photogenic organ and an electric eye. After carrying out 
A/D conversion of the signal outputted from a sensor means and storing in memory by using the 
operation data based on A/D-conversion data as master data, It is characterized by recognizing the 
configuration of a device under test by carrying out A/D conversion of the signal which is made to move 
in the fixed direction between sensor means, and is outputted from a sensor means in a device under test, 
and storing in memory by using the operation data based on A/D-conversion data as work-piece data, 
and carrying out comparison processing of both the data. 

[001 1] Furthermore, the step which measures the configuration of a master article based on the signal 
which invention of the 9th of this invention makes move a master article in the fixed direction between 1 
set or two or more sets of sensor means which consist of photogenic organs and electric eyes, and is 
outputted from a sensor means, The step which uses the shape-measurement data of a master article as 
master data, and sets up criteria based on this data, The step which measures the configuration of a 
device under test based on the signal which is made to move in the fixed direction between sensor 
means, and is outputted from a sensor means in a device under test, Master data and the work-piece data 
based on a device under test are compared and analyzed, and it is characterized by including the step 
judged based on criteria. The 10th invention It is characterized by carrying out free fall of a master 
article and the device under test for between said sensor means. The 1 1th invention The step to which 
the measurement step of the configuration of said master article sets the initial value of a sensor means, 
The step which sets up a trigger level, and a master article are moved in the fixed direction to a initial 
value. Carry out A/D conversion of the signal outputted from a sensor means with a fixed time interval, 
and the A/D-conversion data corresponding to the signal from each sensor means for every fixed time 
interval are added. It is characterized by including the step stored in the data area for a master. The 12th 
invention The step to which the measurement step of the configuration of said master article sets the 
initial value of a sensor means, The step which sets up a trigger level to a initial value, and the step 
which carries out A/D conversion of the signal which is made to move a master article in the fixed 
direction, and is outputted from a sensor means with a fixed time interval, The step which stores all the 
A/D-conversion data below a trigger level in memory, The step which adds the A/D-conversion data 
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corresponding to the signal from each sensor means for every fixed time interval, and is stored in the 
area for the work-piece sum total, The step which memorizes the total number of data of the area for the 
work-piece sum total in predetermined area, It is characterized by including the step which moves the 
data of the area for the work-piece sum total to the data area for a master. The 13th invention The steo 
which carries out A/D conversion of the signal which the measurement step of the configuration of said 
device under test makes move a device under test in the fixed direction, and is outputted from a sensor 
means with a fixed time interval, The step which stores all the A/D-conversion data below a trigger level 
in memory, The step which adds the A/D-conversion data corresponding to the signal from each sensor 
means for every fixed time interval, and is stored in the area for the work-piece sum total It is 
characterized by including the step which memorizes the total number of data of the area for the work- 
piece sum total in predetermined area. The 14th invention The step which judges whether the step of the 
number of the master data and work-piece data which were stored in memory of data of said analysis 
and judgment corresponds, When the number of data of work-piece data is larger than the number of 
data of master data When the step which compresses the number of data of work-piece data in 
agreement with the number of data of master data, and the number of data of work-piece data are 
smaller than die number of data of master data It is characterized by including the step which extends 
the number of data of work-piece data so that it may be in agreement with the number of data of master 
data, and the step judged about a predetermined judgment item as compared with mutual in the phase 
whose number of data of work-piece data and master data corresponded 
[0012] 

[Function] If the configuration of a device under test can be recognized efficiently and two or more sets 
of especially sensor means are arranged by according to the above-mentioned configuration carrying out 
■A/D conversion of the output signal from the sensor means acquired [ between / the sensor means which 
consist of a photogenic organ and an electric eye ] migration, for example, by carrying out free fall in 
the fixed direction in a device under test, and carrying out data processing based on A/D-conversion 
data, the recognition precision of a configuration can be improved remarkably. Moreover, while moving 
a master article and a device under test for between sensor means and carrying out A/D conversion of 
the signal from a sensor means, after storing in memory by using A/D-conversion data as master data 
and work-piece data, the configuration of the device under test to a master article can be recognized with 
a sufficient precision in a short time by carrying out data processing based on each data, and analyzing 
and judging. If the initial value and the trigger level of a sensor means are especially set up in advance 
of the shape measurement of a device under test, the fluctuation factor resulting from the ambient 
conditions of a sensor means etc. can be suppressed, and the dependability of a measurement result can 
be raised. 
[0013] 

[Example] Next, one example of this invention is explained with reference to drawing 1 - drawing 3 In 
addition the same reference mark is given to the same part as doauagjfi , and the detailed explanation 
is omitted. In this drawing, 9 is a tube-like object and the plate 10 of a circle configuration is being fixed 
to the soffit section. The same hole 9a as a tube-like object 9 is formed in this plate 10, any trouble of 
one device under test, for example, wire harness, cannot be found, and the magnitude of hole 9a is set as 
extent which can carry out free fall. Moreover, two or more sets of sensor means are arranged on the 
underside of a plate 10. The 1st and 2nd sensor means 1 1 and 12 which consists of photogenic organs 
11a and 12a and electnc eyes 1 lb and 12b shifts about 90 degrees, and, specifically, is arranged In 
addition, photogenic organs 1 la and 12a consist of for example, laser components, and electric eyes 1 lb 
and 12b consist of for example, CCD components, respectively. 13 is control means, such as CPU and 
it connects with the A/D-conversion means 15 through the bus line 14, and it is further connected to the 
1st and 2nd sensor means 1 1 and 12 through amplifier 16. Moreover, the displays 20 such as I/O 
interface 17, a floppy disk or a disk 18, a keyboard 19, a CRT display, and a liquid crystal display are 
connected to the bus line 14, respectively. In addition, when a shape measurement is carried out to it and 
the result of the recognition is judged to be a rejection after wire harness 1 passed moving trucking 9a 
formed in the tube-like object 9 to I/O interface 17, various outputs, such as an output when changing 
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the migration direction of wire harness 1 with the valve which is not illustrated, are connected to it. 
[0014] In this equipment, if free fall of a master article and a device under test 1, for example, the wire 
harness, is carried out and moving trucking 9a is passed, a detecting signal will be outputted from the 1st 
and 2nd sensor means 1 1 and 12. This output signal is amplified with amplifier 16, and A/D conversion 
is carried out with the A/D-con version means 1 5. In addition, spacing of data is set for example, as 
about 5microsec. Data processing of each A/D -conversion data is incorporated and carried out to a 
control means 13 through a bus line 14. And while being stored in a memory means, a floppy disk 1 8 
also memorizes. And the shape-measurement result of the wire harness 1 as a device under test 
compared with the master article is displayed on a display 20. 

[001 5] Next, the shape recognition approach of the device under test 1 by this equipment is explained 
with reference to drawing 4 - drawing "U . First, as shown in drawing 4 , the configuration of a master 
article is measured based on the data obtained by carrying out free fall of the moving trucking 9a for the 
master article corresponding to wire harness (step SI). Next, criteria are set up based on the 
measurement data of a master article (step S2). If criteria are set up at step S2, free fall of the moving 
trucking 9a will be carried out for the wire harness as a device under test (step S3). If wire harness 
carries out free fall, it will shift to step S4. In this step S4, measurement of a configuration is performed 
based on the data incorporated by the control means 13 in relation to free fall of wire harness. And a 
measurement result is analyzed and it judges based on the criteria of step S2 (step S5). Furthermore, the 
success or failure of the wire harness as a device under test is determined from the judgment result of 
step S5 (step S6). When it is decided that it will be acceptance, it will wait for free fall of return and the 
following wire harness to step S3. If it is decided that it will be a rejection, rejected goods will be 
discharged from moving trucking 9a (step S7). And it is displayed on a display 20, the content of a 
rejection, i.e., the abnormal item, of rejected goods, (step S8), and the shape recognition of wire harness 
is completed. 

[0016] Step SI which measures the configuration of an above-mentioned master article is subdivided as 
follows concretely. That is, a master article first carries out A/D conversion of the output signal of the 
sensor means 1 1 and 12 of each channel in the condition of not existing at all, among the sensor means 
1 1 and 12 (step S 1-1). And proper multipliers (for example, 99 etc.% etc.) are given to the A/D- 
conversion data of each channel, and a trigger level is set up (step S 1-2). Next, if free fall of the moving 
trucking 9a is carried out for the wire harness 1 as a master article, a detecting signal will be outputted 
from each sensor means 1 1 and 12, and A/D conversion will be carried out with a fixed time interval 
(for example, Smicrosec) for every channel (step S 1-3). And it is checked that wire harness 1 has passed 
when one of channels became below a trigger level (step S 1-4), and if there is no channel below a 
trigger level, it will return and stand by to step SI -3. If passage of wire harness 1 is checked, a detecting 
signal will be outputted from each sensor means 1 1 and 12, and A/D conversion will be carried out with 
a fixed time interval for every channel (step S 1 -5: it is the same as step S 1 -3). And the judgment of 
being below a trigger level is made for all channels (step S 1-6). When all channels are below trigger 
levels, it stores in the memory which shows the A/D-conversion data corresponding to the output from 
all channels (all sensor means 1 1 and 12) to drawing 7 (step S 1-7). For example, the data (sampling 
data) for every fixed time interval of the 1 st sensor means 1 1 are NO. 1 of CHI , and NO.2.... It stores in 
NO.N in order and is CH2 and CH3 for each [ the following and ] sensor means of every.... It stores in 
order of CHn. If storing is completed, it will return to step SI -5. On the other hand, when all channels 
are not below trigger levels, the A/D-conversion data of each channel are added in step Sl-8, and it 
stores in the area for the work-piece sum total shown in drawing 7 . For example, each channels CHI 
and CH2 in NO.l .... The data of CHn are added, and it stores in the area for the work-piece sum total, 
and is NO.2 and NO.3 succeedingly.... It adds similarly about NO.N and stores in each area. Next, it 
stores in the predetermined area which shows the total number of data (NM) stored in the area for the 
work-piece sum total to drawing 7 (step S 1-9). Furthermore, step SI which measures the configuration 
of a master article is completed by [ which move the data stored in the area for the work-piece sum total 
to the data area for a master shown in drawing 7 ] carrying out (step S 1-10). 
[0017] moreover, the total in the details of step SI which measures the configuration of an above- 
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mentioned master article - CH and A/D-conversion step Sl-1 are subdivided concrete still as follows. 
That is, the directions which carry out A/D conversion of the output signal of the sensor means 1 1 in the 
condition that a master article does not exist at all are first taken out from a control means 13 between 
the 1st sensor means 1 1 (CHI) (step SB 1). Decision whether A/D conversion was carried out based on 
these directions is made (step SB 2). After conversion is completed, data are read (step SB 3) and data 
are stored in a register (step SB 4). next, the thing for which the same step as the 1 st sensor means 1 1 
(CHI) is repeated to the 2nd sensor means 12 (CH2) after a step SB 5 - a total - CH and A/D- 
conversion step S 1 - 1 are completed. 

[001 8] Moreover, at the setting-out step S2 of above-mentioned criteria, conditioning is carried out as 
follows based on the shape-measurement data (master data) of a master article. That is, a predetermined 
bound value is set as the data of each sampling point on the basis of master data. Besides, a lower limit 
is determined by whether the control limit is made severe or it is made loose. Besides, a lower limit is 
inputted by the keyboard 10 and memorized by the memory and the floppy disk 18 of a control means 
13 through a bus line 14. As a judgment item, when a master article is wire harness shown in drawing 1 , 
if at least one has the inside of a bound value within the comparison of ** gross area, the comparison of 
** area rate of change, the comparison of the bound value in ** each point of measurement, and ** 
multiple-measurement point, it will be judged by four items of comparison ** set to O.K., for example. 
[0019] This judgment item is explained with reference to drawing 8 - drawing 9 . First, the comparison 
of ** gross area is each point of measurement PI, P2, and P3, as shown in drawing 8 .... Data are 
integrated and Pn serves as a gross area. Therefore, a bound value is set as this value and it considers as 
a judgment item. Next, the comparison of ** area rate of change is for checking the existence thru/or the 
existing location of the components attached to a master article. For example, in the wire harness 1 
shown in dxawingj) , the sleeve 8 of a major diameter may move like a graphic display dotted line. In 
thi s case, although there is no change in a gross area even if the location of a sleeve 8 changes, in each 
point of measurement, change may be seen like the mesh part shown in drawing 8 . Therefore,' the 
precision of shape recognition can be raised by comparing the area rate of change in each point of 
measurement, next, the comparison of the bound value in ** each point of measurement - each point of 
measurement PI and P2 - a bound value is set as .... and the precision of the shape recognition in each 
part is raised. The comparison which will finally be set to O.K. if at least one has the inside of a bound 
value within ** multiple-measurement point may move the sleeve 8 of a major diameter like a graphic 
display dotted line in the wire harness 1 shown in drawing 9 . in this case, since the location of a sleeve 
8 is moved only between a continuous-line location and a dotted-line location, if the existence of a 
sleeve 8 is checked in two places, a continuous-line part and a dotted-line part, the sleeve 8 will move - 
or whether it is missing can recognize easily. 

[0020] Step S4 which measures the configuration of the wire harness 1 as an above-mentioned device 
under test is subdivided as follows concretely. That is, between the sensor means 1 1 and 12 is first 
passed by carrying out free fall of the moving trucking 9a for wire harness 1 . And AID conversion of the 
output from the sensor means 1 1 and 12 is carried out with a fixed time interval (for example, 
5microsec) (step S4 -1). The A/D-conversion data of all channels judge whether it is below a trigger 
level (step S4 -2). At this step, when all A/D-conversion data are below trigger levels, it stores in the 
memory which shows the A/D-conversion data of all channels to drawing 7 (step S4 -3), and returns to 
step S4 -1 after that. Moreover, when all A/D-conversion data are not below trigger levels, it progresses 
to step S4 -4. In addition, it is shown that drop of wire harness 1 ended this phase. At this step, the A/D- 
conversion data stored in the memory shown in drawing 7 are added for every point of measurement, 
and it stores in the area for the work-piece sum total. For example, the A/D-conversion data for every 

(CHI, CH2 CHn) sensor means in the point of measurement of NO.l are added, and it stores in the 

area for the work-piece sum total, and is NO.2 and NO.3 succeedingly.... Addition processing is 
similarly carried out about NO.N, and it stores in the predetermined area for the work-piece sum total, 
respectively. And the total number of data (NW) stored in the area for the work-piece sum total is 
memorized in predetermined area (step S4 -5), and progresses to step S5. 

[0021] Activation of the analysis and a judgment of the storing data in this step S5 is subdivided as 
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follows concretely. That is, it judges whether the number of data first stored in the data area for the 
work-piece sum total and the data area for a master which are shown in drawing 7 is in agreement (S5- 
1). When the number of data is not in agreement at this step, it progresses to step S5-2, and when in 
agreement, it progresses to step S5-5. Step S In 5-2, it judges whether the number NW of data of the 
area for the work -piece sum total is larger than the number NM of data of the area for a master. When it 
is judged that NW is larger than NM, it is compressed so that the number of work-piece data is in 
agreement with the number of master data with the formula <(several work-piece data N) xNM/NW 
+0.5> Becoming (step S 5-3). On the other hand, when it is judged that NW is smaller than NM, it is 
extended so that the number of work-piece data may be in agreement with the number of master data 
with the formula <(several work-piece data N) xNM/NW +0.5> Becoming (step S 5-4), and progresses 
to step S5-5 of a judgment. At this step, if at least one has the inside of a bound value within the 
comparison of ** gross area set up at step S2, the comparison of ** area rate of change, the comparison 
of the bound value in ** each point of measurement, and ** multiple-measurement point, it will be 
judged about whether conditions are fulfilled about four items of judgment item of comparison ** set to 
O.K. And based on this decision result, the success or failure as a device under test is judged at step S6. 
[0022] This invention can perform direction distinction of device-under-test 1 A as shown in drawing 
12 . In this drawing, a device under test is a stud bolt, fonns in one the 1st and 2nd screw section 22 and 
23 from which die length differs, and is constituted from a minor diameter by the both sides of the head 
21 of a major diameter. Although this stud-bolt 1 A is used abundantly as autoparts and the quality of 
that, the supply position to a line, etc. are checked in advance of the activity, it is applicable to this 
check. In this case, the sensor means 1 1 and 12 shown in drawing 1 - drawing 2 require one of only the 
sensor means 11. First, direction distinction is explained. In addition, since fundamental processing of 
this direction distinction etc. is the same as that of the above-mentioned example, detailed explanation is 
omitted. If free fall of the stud-bolt 1 A is carried out, the sampling data shown in drawing , 13 will be " 
obtained. While asking for the maximum location of this data, it asks for the location A and B point of 
minus of only fixed numbers from it. And the points C and D which the direction of data reverses from 
A and a B point are searched for. As mentioned above, a sensor signal is the relation by which A/D 
conversion is carried out for example, at intervals of 5microsec, and can measure the die length X and Y 
of each screw section 22 and 23 by the product of the number of data from C and D point to an edge, 
and 5microsec. Therefore, a direction can be distinguished, as a result of being based on the comparison 
of both data and being able to judge whether the screw section of a gap is long. Especially stud-bolt 1 A 
by which direction distinction was carried out can output a direction reversal output through I/O 
interface 17 according to the command from a control means 13, and can also make the direction of the 
stud bolt with which directions differ correct. Moreover, paying attention to data being reversed from C 
and D point by turns to forward or negative towards an edge with existence of the screw section 
(inflection), it can ask for the number of the screws of the screw sections 22 and 23 from the number of 
reversal (the number of point of inflection). 

[0023] Moreover, this invention can perform shape recognition of device-under-test IB as shown in 
drawing 14 . In this drawing, device under tests are anomaly-like components, form the height 25 of a 
minor diameter in the end of the body section 24 of a major diameter in one, and are constituted. The 
shape recognition of this anomaly-like components IB is the same as an above-mentioned example 
almost fundamentally. The sampling data which show this anomaly-like components IB to drawing 15 
by passing between the 1st sensor means 1 1 are obtained. A bound value is set as the part equivalent to 
the body section 24 and the height 25 in this drawing, and the bound value in each point of measurement 
is compared. And it can recognize whether the configuration of that is normal by whether the 
measurement result of a device under test is in the setting range. Moreover, if it combines with the 
comparison of** gross area in step S2, the comparison of** area rate of change, etc., high recognition 
of precision will be attained more. What is necessary is just to carry out according to the above- 
mentioned example, when there is the need for direction reversal especially. 

[0024] In addition, without this invention being restrained by only the above-mentioned example in any 
way, besides one piece and two pieces when it can use and a predetermined include angle cannot be 
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shifted and arranged at the same flat surface, three or more sensor means can be shifted a little in the 
migration direction of a device under test, and can also be arranged in it In this case, it is necessary to 
carry out time amount amendment from each sensor means at signal processing. Moreover, a device 
under test can also apply components other than wire harness and a stud bolt. Moreover, a tube-like 
object is used as moving trucking of a device under test, and also a chute of transparence can be used or 
it can also completely omit Furthermore, after making the signal from a sensor means output 
continuously, A/D conversion of it can also be sampled and carried out with a fixed time interval, and it 
can also sample the signal of a sensor means with a fixed time interval 
[0025],, 

[Effect of the Invention] As mentioned above, according to this invention, the configuration of a device 
under test can be efficiently recognized by carrying out A/D conversion of the output signal from the 
sensor means acquired by moving a device under test in the fixed direction for between the sensor 
means which consist of a photogenic organ and an electric eye, and carrying out data processing based 
on A/D-conversion data. The more it makes [ many ] the number of arrangement of a sensor means 
especially, the more the precision of shape recognition can be raised. 

[0026] Moreover, in advance of measurement of a device under test, the configuration of a master article 
is measured, the measurement data is stored in memory, and if it is made to compare the measurement 
data of a device under test with master data, the recognition nature of a configuration can be raised. 
[0027] Furthermore, if the initial value and the trigger level of a sensor means are set up in advance of 
the shape measurement of a master article, the fluctuation factor resulting from the ambient conditions 
of a sensor means etc. can be suppressed, and the dependability of a measurement result can be raised. 



[Translation done.] 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



LJ FADED TEXT OR DRAWING 
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□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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As rescanning these documents will not correct the image 
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